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Acting Secretary
Office of the Secretary
Federal Communications Commission
1919 M Street, N.W., Room 222
Washington, D.C. 20554

Re: ET Docket No. 94-32

Dear Mr. Caton:
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.IE 191994

The FCC has proposed co-use of a portion of the ISM band, specifically 2.402 - 2.417 GHz., with
fixed and mobile communication services. Fusion Lighting, Inc., strongly objects to this proposed
sale.

Fusion Lighting, Inc., has invested several million dollars developing a new class of extremely
efficient light sources, the electrodeless sulfur lamp. With the strong support of the United States
Department of Energy, two projects were recently completed here in Washington, D.C., which
showcase the potential of this technology. Fusion Lighting's electrodeless sulfur lamps now
illuminate the east bay of the National Air and Space Museum and the main entrance of the
Forrestal building. Enclosed is further information on these two demonstration projects and the
underlying sulfur lamp technology.

The electrodeless sulfur lamp represents a new class of light source with many fundamental
advantages over all lamps that are now on the market. The sulfur lamp is very efficient, being
seven to eight times as efficient as standard incandescent lamps and beating even the best of
today's fluorescent and HID lamps. Unlike fluorescent or other energy efficient lamps, the sulfur
lamp does not contain mercury or other environmentally suspect heavy metals. Being an
electrodeless lamp, the sulfur lamp does not contain a filament or electrode, allowing extremely
long bulb life. In addition, the spectra from the sulfur lamp matches that of sunlight, but without
most of the damaging UV or IR rays. We believe that the sulfur lamp will playa significant role
in a wide range of commercial, industrial, and potentially residential/consumer applications.

The response to the introduction of the sulfur lamp has been overwhelming and extremely
positive. We have been swamped by hundreds of faxes and letters from potential users
throughout the world seeking a better, more energy efficient light source. As an American
developed product, it offers the potential to create a significant number of high paying jobs,
improve the U.S. trade imbalance in terms of exporting these lighting products and decreasing
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America's dependence on foreign energy. In the U.S., lighting consumes 17 percent of all electric
power, over 34 quads of total energy.

One of the fundamental building blocks of the sulfur lamp is a microwave oven style magnetron.
This device was chosen because of its commercial availability, low cost, and, most important, the
frequency allocation established for industrial and scientific process activities.

We are concerned that the sale of a portion of the ISM band will adversely affect the future of
electrodeless lighting. We believe that it would be very difficult for a reliable, new
communication service to operate in the ISM band. This portion of the ISM band is already
populated by over 200 million microwave ovens which emit "noise" in the band, thus making it
difficult for any serious communication uses. Further development and growth of ISM equipment
and applications would make the use of the proposed new communication service even more
difficult than presently expected.

According to FCC Docket No. 94-32, "This spectrum would be made available for a variety of
new services, creating new business opportunities and employment," within the communications
service industry. Unfortunately, this may be at the expense of further development of equipment
operating within this important ISM band. Specifically, we are very concerned that the proposed
regulatory change will adversely affect the commercialization of advanced lighting systems.
Fusion Lighting, Inc., would like the FCC to consider the economic and employment impact of
such action which would result from the sale of the portion of the ISM band. In addition, the
FCC should consider the reliability of any communication service in an ISM band where ISM
equipment emits "noise" that could conflict with the use of such communication service.

s;& ;!,4
Kent Kipling
Vice President Operations

KK:cmc
Enclosures

cc: M. Ury
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The ............, ptOdUCH •• much IIlht
•• huncff'ea of hletHnten"ty mercury
vapor lamps at • fntction of the cost.

By Curt Suplee
'IV....Paot SCalIWriW

Energy Dept.
Brings Dazzling
Bulb to Light

The Department of Energy yesterday
unveiled what it called "a revolutionary
21st century" lighting system that uses a
bulb of sulfur bombarded by microwaves
to produce bright illumination resembling
sunlight-and does so at a fraction of the
cost of many conventional systems.

The prototype lamp, invented by a
Rockville start-up company called Fusion
Lighting Inc. and developed under c0n­

tract to DOE. consists of a closed quartz
sphere filled with an inert gas and a tiny
amount of sulfur. One golf-ball-sized sul­
fur bulb, when irradiated by the kind of
compact miaowave generator found in
ordinary kitchen ovens, puts out as much
light as hundreds of high-intensity mercu­
ry vapor lamps.

The result is "a major technological
breakthrough in lighting," .said Christine
Ervin, DOE's assistant secretary for en­
ergy efficiency.

Commercial products are not expected
W!til ~metime in 1995, and the first ap- Building headquarters in Washington.
pllcatioDs are likely to be in lighting ex- Two of the golf-ball-sized bulbs-one
teosive outdoor and indoor spaces such as shining into each end of a 24()'foot. l()'
shopping centers; aircraft hangars and inch-in~eter reflective plastic "light

. factories. Illuminating such areas now pipe"-have been installed in the build-
a»ts the United States approximately $8 ing's entry area, which was previously lit
billion per year, Ervin said. Use of the by 240 175-watt mercury lamps. The
bulb in office or reSidentialligbting is un- new system, which uses less thari 12,000
likeJy in the Dear future and would require watts, produces four times as much light
much further research. .'" _:_: . ; - . _ at approximately one-third. the cost.
.. The tint Jarge-sc:ale use of the lamp is A similar test is being conducted at the

being·tested at tbe DOE's Forrestal ~ _..-:...~~-.·~IJGBT.A2%,~Ll ..

;.. ..
,\.. '

r:. \--;'.,

"-- -,f..;.,...
-- -.-..~--~-~



"A'
U:A22 rllDAI, oero.. 21. 1994. _

r-- • •

THt: WASIIINCWN POST
.•

E

, ~ .. ;.:'~;"'lO:":i,

::~i:t~~\r' I

, ;'

HOwrrWORKS

n.lletlor

I • i . - L ." ".~
Eleclrons in lhe sullur molecule. energized by tl'll heated gas, emil
brighllighl ICI which is direcled by a refleclOf ddwn a long "light ptpe"
101. AIiIm lotally rellects the rayS. bul $ORle escape through holes 10
provide Iighl 1£1. ! , _ '

'M icroUIQIIft I.' bombard II mixture 01sulfur a"d a"o",as iltSitlt
II gof/-bll/l-siz~d bulb IBI.' . _., ,_ ,

. Dlight pipe ,

Energy Dept. Is Aglow About New Bulb Lee Anderson, DOE's project man­
ater for IilhlinC research. Aid lllal
the quality of Iighl will be especially
important to the MeMlly detailed

UGBT. rr- Al conventional bulbs; Ervin said. And over its lifetime? Will the color' stay work.done in U.S. hiJ!h-t~ f~t~.
, because there is no evidence that the constant? Will it main lain ils light Pnvalely held FusIOn LllhllllllS a

~ National Air and Space Museum, sulfur reacts chemically 10 degrade OUlput?" spinor~ 01 FU~ Systems Corp. or
1'+re three 9CHoot 1ilht~ pow· the quam. the lamp may not wear Color is a major problem wilh Rock~, a publicly Iraded ~oR1paIlY
.:a ettd by su1fur bulbs have replaced 94 out for years. "We ju$t don't know many existing /amp designs. Sodium- that p_red Ihe use 01 nucro~ave

sepante CO!Iventional fixtures In one how long they'D last," said Fusion vapor lamps are very energy-eUi- ~eneralors ~o ~roduce ulluvlo.lel
di3p\ay.area. The t~st W1iIS put out Ught!ng Viee President Kent Kip- cient, but their light is a harsh yeUow, ~t~~ a~:= ~~s':n=
three~ more light. at ~ 25 per- Iini.'·· '. " .'.. . ." Mercur:r-vaP:Gr ~mps put out blue- ca~. n:: years ago, researchers
cent smna Incost, Ervin said. The DOE elqlects IIUlial li!etll1lCS green Illummallon that makes red Ihere substituted suUur for mercury

.-t~ ,~~~, said ~mJ!c A. ~- of ,10,000 \0 20,~ hours. 1'!Jat is, ~gs look brown or black~ although in a bulb and discovered that it gener-
,enliRe. the museum s JiIbtiIlI direc- comparable to the kind of high-lllten- their bulbs can be coated WIth chem!- ated a bright white light

~ '; tor, is that~ suIlur bulb emits.,!,uch ~ty~ common\y used for street cals to improve the hue. (~elal halide Anderson went to ~rve the ex-
"..Ieas ultnviotet ~t than~ IisJrtiRs: but~ frequently lose as ~. Cli'!enUy~ to.light sports periment. got the depar1Jnent inter-
{,.,de¥Ica. UV ndiatioll .......... to much u,W thell' Jiebt output by the stadilUllS, industriallntenors and the ested in a development plan and ar-
~ everythlq".1n the exhibits. he end ~ their life spans, The deve'O!'" like, ptoduce nearly white light. But ranKed lor tec\mical help f{lllll the

.c~.id-DOtabI1 uniforms and space ers eJ:pf:Ct \he sulfur bulb to sustllll they have electrodes.) Lawrence Berkeley Laboratory in
~"&uits, - of whichha~ already had nearlYj~~~ output throughout its "The electrodeless sulfur bulb, how- California. Meanwhile, Fusion Liebt-
~.be replaced or renovated because ·life.: lit ."!'. " \' '. . 'ever, emits a white Uptlhat is opti· ing realized that the sulfur buIb'srela- , ..........""'.......-1"" .....-_..,..
:Il~ldlq bleached or cIrie({ out WIder the . ;,' '<~tberi'are less certam. "..d be. . CaDy very similar tos~t. In ini~1 tivelylow:temperature outpUt~ . . . ' , ., ... <: ':, .' ";" ~ ", "'.:' ,
C..bIstlq tights. '. 0, IRXlOUS?:'tO see Independent test cia· . 'agricultural tests;. Kipling' said. work weD with the kind 01 light JIIPC' . .... , . ... -''''. • '. . • •• .' .:,
!::~~~Unlikemost other high-intensity 'la,"saidBob Davis. technology group "plants behave as if they're seeing invented by A.L. Whitehead of Van- • been a IlIgh-mtenslty 'DUree small this Iamp,lS Ullts use for distributed
fJ'.'lIihtinl sources. the su1fur lamp has' , leader at tlie lighting Research Cen- SIDlIiaht." NASA has a two-year con· ' couver and manufactured by 3M. ,- enough to put in a renector" that or remote lighting ~here .. lhe.,&c:ht
~:llo tlectroc1es. which are "the princi- 'ter 01 Rensselaer Polytechnic Insti-' tract wilh the company to develop' "One o(the missing links with that:· coukl be mounted on the end 01 the . source, can be located ~~ _.dis-
.lIlji1!limilationt~.ac~ving~nglife in ',!~t~.iri ~~oy'!N.Y:,7Wbat. ~ happen lights for .growing p,l~ts in s~ce. . technology,".:said RPl's Davis, "has '< pipes: "Th~ mosl..excit~g potential of', t~nce ~,;""y" ,:.: - ..;,: '/~. :,. ~; .
~:;I~: :1, ~ ~. ':I~~~.{\\ .", .• , '... l~ l~" :,... .:.. t I. , I.t- ..... .I~...~.I,,,, ... ~.,,,~.·
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A Light to Replace Hundreds ofBulbs

TIle New ......... Times

The new lighting source at the Energy Departrrient uses microwave
energy to produce white light similar to that emitted by the sun.

A new type of energy-efficient,
long-life lighting developed by a
Maryland company with support
from the Energy Department may
allow the replacement of" hundreds
of floodlight bulbs with just a few of
the new units.

The technology uses microwave
energy to produce white light simi­
lar to that emitted by the sun. The
microwaves excite the element sul­
fur, which is combined with an inert
gas in a golf-ball-sized bulb. Unlike
conventional light bulbs, there are no
electrodes' inside to bum out, the
most common form 'of lamp failure.

The bulbs have been combined·
with plastic "light piPes" for testing
at two inft1lUa~:.ln.'Wasbln~q~,

the ForrestaI" Bui1C1in&, whicb' is'
headquarters fb1!::the' ,Energy- De­
partment, and the Smithsonian Insti­
tution's Air and Space Museum.

In each installatiOn. light from the
sulfur bulb is projected by a reflec­
tor into long plastic pipes lined with'
a semireflective film. With either a
mirror or a second bulb at the far
end, the Ugh! reflects back and forth .
as it goes along the pipe, with some
of it leaking through the semireflec·,
tive film to illuminate the surround­
ing area.

At the Forrestal Building, a single
light pipe ]0 inches in diameter and
240 feet long, witb'-a· sulfur bulb at
each end, has replaced 240 individual
175-watt high-intenSity lamps to illu­
minate the entraiM:e-and the nearby
roadway. Energy'Department offi­
cials say the pipe giv"esofl four times
as much lightas the series of bulbs it
replaced, but consum~ only one­
third the electricity..

The Federal officials say that the
sulfur in the bulb does not wear out
and that the life of the units is lim­
ited only by the microwave genera­
tors, which last 10,000 to 15,000 hours:
They said the cost of the light pipes
for the two test installations was less
than haif the cost of the bulbs they
replaced.

The sulfur lamp was developed by

Fusion Lighting of Rockville, Md.
The light pipe was invented by A.L
Whitehead Ltd. of Vancouver, using
plastic reflector films sold by Minne-

sota Mining and Manufacturing. Fu­
sion Lighting expects to have a com­
mercial product on the market next
year. JOHN HOLUSHA
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ANew I(ind of Illu,ni'tatio,t Tltat Bums Brightly, but Not Out

l ,1.'/ II'rrk. Ih. "r/>llr'mrN' tor hr'J1 ",,,I n """p"., rnl/rJ F,n;". VI/hI",.
,1", drl','III~"".' ,,' nllrw drl'fr' nll/rd II" S"If", '~I"'~, " pI't"I"rrs b"/lI, .

j.t/JII.~'''1l a .'f,ralrd ""arlz ""Ih (rtftro"""R aJ~"" RaJ nll.1 a .m",11 «ntmll" nl ~nlflf' ,,, Jlllrrmt'nl'r

mdw/l"". I"~ Irst i"~tnll(JIi''''$ at till' /JOE;' f;,rrrft,a/II,,,ld'''R hrntlqlfortrrs find 'hI' Nat'"H'''
,I" ,,",1 :,p"rr M"st"",. I/rr bu'b IS ",,,pl.d wl/h /I/·i",'h d,n",r'" "IiI/hI ~I~"" Ihnl rnrr1,h.
my5 "'I"'I'",~11;$1011(',

NiJ~le ...~n 0' hscht In '1<'Of,."elers IbtMmnlhs of a mele"

lacking Electrodes
One 01 the bulb's chief advantaRes'

is Ihat is hili no electrodes. Eventu-'
any, OOE's Ande~ Mid. any elee··
Irode will break down or bum out.:
and multipart tubes often ~:
fla'lWS in their R!ass-tl1'metll seals::
consequently. the amount 01 liltht:
,'mitted dc:t1inrs over time, In Ren-'
'·ral. Anderson believes, "eledrode··
Ic'ss IiRhtinR is the thing of the Iu-'
lure."

:\nd in lhe c_ of the SlIIfur bulb, :
it is aLSlI. irlJllically, a thinl 01 lhe,
"asl: Perhaps the first elecl ric,
'"mp-as construcled in 1650 bv·
(;erman physicist Ottn von Guer-.
icke-was bueIl on lNIfur. At. Mi·:
chacl Allaby writes in "Fire: The Vi· :
tal Source of Ener_y": ·When a.
Rlobe filled with SlIICur WIS rotated;
last and he held his hand a_aiM!. it.:
till! sutlur RIowed, lie did not \mow,
ii, but the friction 01 his hand WllS'

impartinlt an ~Iectric chrtrllt to the,
Ria... which ... __...~.
in the suKur at_, In elect. he had;
diKoYered electric 1iJIht."

lluiklinlt, a bulb about the size 01 a
/loll ban is filled with arp at one­
lenth atll105pheric pre$SUre and ap­
proximately the amount 01 sulfur ill I

salety malch, When the mix is irradi­
lied with electromaptic Rft! at
2.4 bWion cycles per second (a1Iout

what lhe lver. hcltM microwave
oven pIIl.l oul), the ar... heata up
and vaporiles the 11I1l1lr. which
lorms inlo t_atom moIecvIes.

As the molecules' elicited elec·
Irons drop back to their around
~tale., Ihe Fllsion resclrclters
fO\llltl, lhey Ittntrate an IIIlWUIllf
~,rllC quantity of photons in an un­
com_ly wide varicty of types.
TIll! resuk is a sprctrum, or RIIfC of
wiveleottt\l!l. vt'1'l close to "'- in
while sunliRht, which is the comIIina­
1ion 01 all colors Rl!\ICI'ated by itIcan­
descenee on lhe _'s surface.

The sulfur bulb Rels 50 hot that it
has 10 be rOlated at 300 to 600 re_
IlIlions per minute to prevent the
quartz (rom meltinR, which it wwId
do "in about 2 _0IIds" il uncooIed,
'i'lys Fusion I.iRhUnR vice prestdent'
~ichael Ury. (Early protot)'Jles also
reqllired two lalls per tiulb: later'
versions have elimillated that need.'

700

Mi"Ot'

of

650b(~)

'f' ......" ........, 11'1. ".··.......1 ", ..... ,
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In ""rli rase. the elemenl~ 01 Ihe
hlllP have III he kept in an OXVRen­
In'c "IlVIfOnnlt'nt 51' Ihat they ,hm't
I'urn. The ellVlHKllnent rll choice has
I,,'en "'Il! ". I,", "nohle Rases·-1Il!li­
11111, nron. aozon. krypton or xc­
tum-that arc notoriously unrcac­
11\'",. ,\ (n't,lIen' ('huice i!ii :lrJ!OO....
....'"ph·t..lv in..rl element lhal !lee""
Ir"," I,,''''w Ih.. Earth's surface and
lII"k,. UI' nlnlllt I pt'rCf'nt of air.

In Ihe ver5ic". "I the Fusion URht­
illK I,nllp 1&'" I" lillht a 24o-fnot·
k.'1t 'lrea '11I1,,""-' IKm's Ftlt'festal

'Noble Gases'

or tin compoundl.'d wilh iodine, TIle
rOlllbinalK1ll 01 emissions Irom these
lIH't:lls produres :l pleasinJ(. ncar·
....hile Iilth!.

t
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"OVllt; 1ube
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• For many apphr.attf"'!.. efll,neer'S w;tnl IlIum,nalion that ctosely
f"'~m~ ~U1\"ah\. tnt! {n.", .s'~~~ 'hfl; (Iutta...l oIlhr. Sulfu,
Llmp r.o"'P3,ed 10 thaI 01 \\II1I1~1 to lho!te 1rt.1f1tM!"lClts Cmarked tJV
\he whtte cmve) 10 wn1(n \h1' ""man ~1! "iom~ ~t~tt,~. UU.folVlI.lIel
'''"Re hes bt!yofld lhe [nar' on lhelell: ,nlr."P.(J 10 Ihf! "11th"

,:.,........,;"j,:r:;,,'";, -:L!'

}II lube gloW 'lII

~

.~

60 100

in a cold Itas. 115 lhe current po1!;'o;es
,Iown Ihe lube, il ionizes Ihe ~as,

which in lurn imp.uls cnerlO' (0 Ihe
mercury, whose clt'<:lr"';.~ R'H~ nil
"holiK'S in Ihe ullravn.let ranlle, Thll
\IV fays lhen slnke a <penal ,,,,IIH'1l
,.\ l.hospOOrs "n lhe IIl,Mk "I Ihe
l"bo'. When eXCIle<! bv UV r..;':ollon,
I hc pluJ5l)1lf.rs (U<uaitv l1Ia~n.',nnn.
zinc amI cadmium C""'p'IUlUI<, 'hc'cl
the-If ('X(("~.; {'Benty in Ihe InflU 01
VISible li~hl.

StJdium-vapor or mf~r(,Uf\··\·apor

\m\donr \1$tl\\5 work", :l ~\mlh,r.

IhOURh hiJ(her·inten.\llv. 1.1~hiot1. In
IIwt.,\ ht\"d~ '"mp!\-rn",nat,r (nr
tiMhlin. spor1R :lr("n..\.~ ;nul fumnwr·
,i;,,\ ll\\e(,,,,r5-:'" t"k"f'trM'" :UC ,~ fun
IhrouRh a 'I"arlz lub«' ,,,ntaminR a
~icn,rd lin..... nWI"k MJCI> a..
.';Ollium. indium, U\.1."m. ~·;tndl\""

GO

7

.,

dO (lO
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r,,~mahc

,r'leCtlOlt hIm

..\

/,
Rrflf'lCIOf

\lul the SOIIrce~ nol have III
br incande"Cent, or cven hot, In a
fluor"""ent lilltl, lor \'xlOmple, small
_ts nI mercurY nre !Il..."""'.....

in Ihe wax are vaporiztod and com·
bine in rapid combuslioo wilh owy­
Ren in lhe air. The violent enerRY "I
Ihe reaction exriles electrons. which
~ive 011 pholons, II Ie'ss messy wav
10 achieve Ihe ..me ,'Ileel, Thomas
Edison luund. wa'" 10 rlln a rurrent
lhrouRh a wire Iilament and let the
heat Itenerale" by elt:Clrical u's,s·
lance lurn lhe lilamenl inc.ndes­
cenL In thaI ca..,. lhe electrons oj a
tunRsten wire are ex"led to Ihe
poinl at which lhey emil the lamiliar
warm yellow-red illumination,

No Need for Heat

It1C;toffP.!,l:t>lll bl,lb

H,~I1.P'r"I'" M.,u", 1==----.
rt"Ofr~:t"1I1 (){)

1,"'10' H.h!k' 100
SlIlhn l,tl1lD lOO

Ilr1utofype,

"

- ~"'-i···~1

rOOhn~']
t.l" M.1R"e\'on

-,I~IJT1rt.'; 01)[ r"~OIlIIl!hl'np'Inr ~~(j'aw HIli r 'W'Vf:'t"ol"th" 01 ':,rrrm:P.'\ If'(h~

Com ring ,am tffiCI

• 0111""",", ktlld~ oIl,If"M (,111 ~

'In"o.:J'P.d hv mea~urtt1R the Il\II11l>f>r
IlllulOen!. 4a ~la,l(Ia,d Unit 01 '15!h1
lIflW' Ihpv rtlHI ~ wo1tt of rl.'1N'
1I~~, St)f1W OIIlPfOJllmate ,veraRt\ lor
.WIOll~ df!!.tgns afl! hsled at flRhl.

I'.cess e~rlO' in lhe lorm 01 pho­
Ions: the ;ndiv"Iual units olli~hl,

The "Cllor (wavelenRlhl 01 Ihe
IiRht depends on I,", kind of alom or
lIloleeule Ihat is exciled and Ih\' way
its eleelron~ are arran~ed, Slickinlt a
bit 01 common sall-,;ndium chll1'
ride-1ft a flame, lor example, will
lum Ihe name yellow. Sprayinlt Ihe
Earth's upper atlD05flhere wilh elec­
Irons and prolons blown 011 lhe sun
(which is what happens in Ihe aurora
borealisl will cause nitrOlten 10 glow
violet and blue. and olCYlt"n 10 flash
crimson or wrutish-Itreen. Runninlt
an electrical current IhrouRh a tube
"I ~on lurns it brilthl red.

II wide va~ty 01 enerRY $OUrCl!S
can be u...ed 10 produce Ihis phenom­
C/lOll. inducJinR lire. When a calldk!
is rlt. the corbnn MId hYdrotrf'n almns

By Curt Suplee
............ Wtr.-ff

The brilthlesl prospect 01 thai
kind is a revolUlionary prololYpe
buill developed by Fusion l.ilthlinlt 01
Rockville in conjunction wilh lJOE:
A tiny dosed quartz sphere conlain­
inllup ptI and a pinch of elemen­
tal sulfur. When Japped with ordi­
nary kitcheft.«rade microwaves, Ihe
bulb lpftS of( intensely brillht and
relatively cool rays Ihat are remark·
ably similar to sunliRht.

In U1\~ lest installations of
the deYice bst week at OOE head·
quarters and the National Air and
Space Museum. Assistant Enerlty
SecretarY Christine Ervin called it "a
major technoloRical breakthroulth."

For all its novelty, however, Ihe
sulfur bulb still makes liltht lhe old·
lashioned way: by lemporarily alter­
iPll the enerllY level of electrons in
atoms. E1ectrons can occupy any 01 a
number of diflerent enerRY slates
while orbitinlt Ihe alom's nucleus,
Raisinll an elect ron to a hillher level
takes acIdiliooaI enerlO', just as mav'
inti a,worker Irom her normal ofliee
on the serond floor to lemporary
quarters on the fifth floor requires
power hom the elevator or the mus­
cleJL

BIastina an atom with extra ener'
gy fnlm outside (heat iP an incandes­
cent lamp. solar particles in the
IlClI1hem Ii«hts. nUcTOWaftS iP the
_ sufur bulb) wi1I cause electrons
to pop uP to hi«her -If levels.
ThiI it an unnatural condilion, and
tbq _ b1ck to tbtir JIOImal
....- A ""- I,," olIN thtoir

T he ~rtment of EnerlO' is
Iookinl at Ihe (ulure in a
whole new lilthl.

focwet~ bulbs. fluo­
r_t lUbes and even melal halide
lmtps, says Lee Anderson, DOE's
prolTam manaller for lilthtinlt reo
seardt. Much of lomorrow's iIIumi·
nation, he and Olhers believe. wiD
come Irom electrodeless devices
that have no parts to bum out-and
lhat produce the kind of intensely

, white lilht suitable ,to the increas·
inlll1 detaiItd work done in hillMech
industry. "American workers need
better IiJlhtinKo" Anderson said, "not
only for attention 10 detail in micrl1'
circuits and small mechanisms, but
in quality CORtrol."

The ProtOtype
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Light Source Efficacies

Forrestal &NASM Demonstration First Commercial Unit

Sulfur

White Sodium

High Pressure Sodium

Compact Metal Halide

Metal Halide

Fluorescent (full size and U-tube)

Compact Ruorescent(27-40 Watts)

Compact Ruorescent (5-26 Watts)

Mercury Vapor

Halogen Infrared Reflecting

Tungsten Halogen

Standard Incandescent-1' iii I I i I

o 20 40 60 80 100 120 140

COMP>;';"' l ;'·'f'f)<.NTIAll Lumens per watts (including balla.,IO.I_
PROPRlfi ..:~ , . T '.". -\T19tf rl n y



Lamp System Efficacies
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u.s. Department of Energy
ForrestaI Building Light Intensity

120
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20

o
Before After

The average light intensity values over space for the mercury lamps
(Before) was 31 Lux compared with 113 Lux for the sulfur (After).
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u.s. Department of Energy
Forrestal Building Energy Use

50

40

30

20

10

o
Before After

The total energy use for the mercury lamps (Before) was 42 K watts
compared with 12 K watts for the sulfur (After).

~~~~~~~~Fusi~nLighting
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National Air & Space Museum
Energy Use

25

20

15

10

5

o
Before After

The total energy use for the mercury lamps (Before) was 23 K watts
compared with 18 K watts for the sulfur (After).

~~~~~~~~Fusi~nLighting



National Air & Space Museum
Light Intensity

150

100

50

o
Before After

The average light intensity values over space for the mercury lamps
(Before) was 49 Lux compared with 148 Lux for the sulfur (After).
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NEWS
Fusif)nLighting
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Contact: Kent Kipling
VP Fusion Lighting, Inc.
(301) 251-0300

POWERFUL, NEW ENERGY-EFFICIENT LIGHT SOURCE TO LIGHT FORRESTAL
BUILDING AND AIR AND SPACE MUSEUM

Washington, D.C., October 20, 1994: Fusion Lighting, Inc. today announced the development of
a new, highly-efficient light source. This new light source has been installed in the plaza of the
Forrestal Building, the headquarters of the U.S. Department of Energy, and the large Space
Hall of the Smithsonian's National Air and Space Museum, both on the Mall in Washington.
Ceremonies to inaugurate the first use of the ne\\! system are scheduled to begin at the
Forrestal Building in Washington, D.C. at 7pm, October 20. Immediately following, a similar
lighting ceremony will be held at the Air and Space Museum. The announcement was made
jointly by Christine Ervin, Assistant Secretary of the Department of Energy and by Les Levine,
President of Fusion Lighting.

The new light source, designed and built by Fusion Lighting, represents a unique scientific
breakthrough -- the use of sulfur gas excited by microwave energy to generate light. The result
is an extremely bright and highly-efficient white light that closely matches the properties of
sunlight. The lighting of the Forrestal Building and the Air and Space Museum are among the
first practical uses of this new light source technology. In these two locations, a light pipe,
designed and built by AL. Whitehead Ltd. of Vancouver, Canada, collects focused light from a
high-power sulfur lamp and distributes it evenly over large areas.

The sulfur lamp was invented three years ago by scientists and engineers now working at Fusion
Lighting, a Rockville, Maryland high-technology firm. They discovered that sulfur, excited by
microwave energy, could be used to produce a very bright, high-quality light.

According to Michael Ury, Vice President of Fusion Lighting and one of the inventors, "The
benefits of this new light source are just beginning to be realized. To be sure, there is a great
deal more work to be done and some problems need to be overcome, but the future is indeed
bright. We are grateful for the confidence in our technology and for the cooperation we have
received from the Department of Energy and from the Smithsonian Institute. 'rYe appreciate
being allowed to install these new systems and to demonstrate, so publicly and so conclusively,
the benefits of our lamps at their facilities. We tope this will encourage additional interest and
support for additional applications both in the United States and abroad."

Additional information on the sulfur lamp and these two demonstration projects can be found
on the fact sheet that accompanies this release or by contacting Kent Kipling at Fusion
Lighting.

Fusion Lighting, Inc, 15700 Crabbs Branch Way, Rockville, MD 20855


